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Abstract 

Background: Psychological distress has been rarely investigated among tuberculosis patients in low-resource 
settings despite the fact that mental ill health has far-reaching consequences for the health outcome of 
tuberculosis (TB) patients. In this study, we assessed the prevalence and predictors of psychological distress as a 
proxy for common mental disorders among tuberculosis (TB) patients in South Africa, where over 60 % of the TB 
patients are co-infected with HIV. 

Methods: We interviewed 4900 tuberculosis public primary care patients within one month of initiation of 
anti-tuberculosis treatment for the presence of psychological distress using the Kessler-10 item scale (K-10), and 
identified predictors of distress using multiple logistic regressions. The Kessler scale contains items associated with 
anxiety and depression. Data on socio-demographic variables, health status, alcohol and tobacco use and 
adherence to anti-TB drugs and anti-retroviral therapy (ART) were collected using a structured questionnaire. 

Results: Using a cut off score of >28 and >16 on the K-10, 32.9 % and 81 % of tuberculosis patients had symptoms 
of distress, respectively. In multivariable analysis older age (OR = 1 .52; 95 % CI = 1 .24-1 .85), lower formal education 
(OR = 0.77; 95 % CI =0.65-0.91), poverty (OR =1.90; 95 % CI = 1.57-2.31) and not married, separated, divorced or 
widowed (OR = 0.74; 95 % CI = 0.62-0.87) were associated with psychological distress (K-10 >28), and older age 
(OR = 1 .30; 95 % CI = 1 .00-1 .69), lower formal education (OR = 0.55; 95 % CI = 0.42-0.71 ), poverty (OR = 2.02; 95 % 
CI = 1.50-2.70) and being HIV positive (OR =1.44; 95 % CI = 1 .19-1.74) were associated with psychological distress 
(K-10 >16). In the final model mental illness co-morbidity (hazardous or harmful alcohol use) and non-adherence 
to anti-TB medication and/or a nti retroviral therapy were not associated with psychological distress. 

Conclusions: The study found high rates of psychological distress among tuberculosis patients. Improved training 
of providers in screening for psychological distress, appropriate referral to relevant health practitioners and 
providing comprehensive treatment for patients with TB who are co-infected with HIV is essential to improve their 
health outcomes. It is also important that structural interventions are promoted in order to improve the financial 
status of this group of patients. 



Background 

South Africa has 0.7 % of the world's population and 
28 % of the world's population of HIV and TB co- 
infected individuals. It has been estimated that there is 
approximately 60 % of people with TB who are co- 
infected with HIV [1]. Co-infected patients have almost 
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double the chance of contracting multiple drug resistant 
TB (MDR-TB) as well as extra drug resistant TB (XDR- 
TB). These patients also have a high mortality rate due 
to co-infection with HIV [2]. 

Common mental disorders (CMDs), which include de- 
pression, anxiety and somatoform disorders, make a sig- 
nificant contribution to the burden of disease and 
disability in low- and middle-income countries (LMICs) 
[3,4] .These conditions are responsible for up to 10 % of 
the total global disease burden [5]. At least one-third of 
all patients seen in primary care facilities in LMICs 
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present with CMDs. CMDs are not recognised nor ef- 
fectively treated in a majority of these patients [5]. Al- 
though depressive and anxiety disorders are classified as 
separate diagnostic categories in the ICD-10 [6], the 
concept of CMDs is valid for public health interventions 
owing to the high degree of co-morbidity between these 
disorders in primary care and the similarity in epidemio- 
logical profiles and treatment responsiveness [7]. 

Several authors found frequent comorbidity of TB and 
common mental disorders [8,9] . Few studies have inves- 
tigated common mental disorders in TB patients in low 
and middle income countries (LMICs) and have found 
high rates of CMDs in Pakistan 46.3 %-80 % [10-12], 
Nigeria 27.7 %-30 % [13,14], Ethiopia 64 % [15], India 
76 % [16], South Africa 46 % [17,18] and Turkey 
19 %-26 % [19]. 

Factors associated with CMDs in TB patients included: 
male gender [11], older age groups, the young and the 
elderly [11,13,14], low educational attainment [14], fi- 
nancial status, no source of income [13,15], in day 
labourers: [15] an increase in the number of symptoms 
reported, more serious perceived consequences and less 
control over their illness [10,13], in TB/HIV co-infected 
[15] individuals : perceived stigma [15], poor perceived 
health status [15], adverse effect on drug compliance 
and TB treatment [11,20] and negative TB treatment 
outcome (death) [21]. 

The aim of this study was to establish the prevalence 
and associated factors of common mental disorders 
(namely anxiety and depression) in tuberculosis public 
primary care patients in South Africa. 

Methods 

Study design 

This is a cross-sectional survey of tuberculosis patients 
in public primary care clinics in South Africa. 

Sample and procedure 

Three provinces in South Africa with the highest TB 
caseload were selected for inclusion in the study. One 
district in each province (N = 3) with the highest TB 
caseloads were ultimately included. These districts were 
Siyanda in Northern Cape Province, Nelson Mandela 
Metro in the Eastern Cape Province and eThekwini in 
KwaZulu-Natal Province. Within each of these three 
study districts 14 public primary health care facilities 
were selected on the basis of the highest TB caseloads 
per clinic (N = 42). The type of health facilities were pri- 
mary health care clinic or community health centre. All 
new TB and new retreatment patients were consecu- 
tively interviewed within one month of initiation of anti- 
tuberculosis treatment. The interview was conducted by 
trained external research assistants for a period of 
6 months from mid- April 2011 to mid- October 2011 



in all 42 clinics. A health care provider who identified a 
new TB treatment or retreatment patient (within one 
month of initiating treatment) and 18 years and older 
informed the patient about the study and referred the 
patient for participation if they were willing. A re- 
search assistant obtained informed consent from these 
patients attending the primary care facility to partici- 
pate in the interview. Questionnaires were translated 
and back translated into the major languages of the 
study participants (Afrikaans, Tswana, Xhosa and 
Zulu). Ethical approval was obtained from the Human 
Sciences Research Council Research Ethics Committee 
(Protocol REC No.1/16/02/11) and the Department of 
Health in South Africa. 

Measures 

Socioeconomic characteristics 

A researcher-designed questionnaire was used to record 
information on participants' age, gender, educational 
level, marital status, income, employment status, dwell- 
ing characteristics and residential status. Poverty was 
assessed by 5 pertinent items on the questionnaire by 
asking about the availability or non-availability of shelter, 
fuel or electricity, clean water, food and cash income in 
the past week. Response options ranged from 1 = "Not 
one day" to 4 = "Every day of the week". Participants 
ranked high on poverty if they had higher scores on 
non-availability of essential items. The total score ranged 
from 5 to 20: 5 = being low on poverty, 6-12 = medium 
level of poverty and 13-20 = high levels of poverty. The 
Cronbach alpha for the poverty index in this study 
was 0.89. 

The Kessler Psychological Distress Scale (K-10) was 
used to measure global psychological distress, including 
significant pathology which does not meet formal cri- 
teria for a psychiatric illness [22,23]. This scale measures 
the following symptoms over the preceding 30 days by 
asking: "In the past 30 days, how often did you feel: ner- 
vous; so nervous that nothing could calm you down; 
hopeless; restless or fidgety; so restless that you could 
not sit still; depressed; that everything was an effort; so 
sad that nothing could cheer you up; worthless; tired out 
for no good reason?" The frequency with which each of 
these items was experienced was recorded using a five- 
point Likert scale ranging from "none of the time" to "all 
the time". These scores were then added with increasing 
total scores reflecting an increasing degree of psycho- 
logical distress. The K-10 has been shown to capture 
variability related to non-specific depression and anxiety 
but does not measure suicidality or psychoses [24]. This 
scale serves to identify individuals who are likely to meet 
formal definitions for anxiety and/or depressive disor- 
ders, as well as to identify individuals with sub-clinical 
illness who may not meet formal definitions for a 
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specific disorder [22]. This scale is increasingly used in 
population mental health research and has been vali- 
dated in multiple settings [25] including HIV positive 
individuals in South Africa [26] and a population-based 
survey in South Africa [27]. There was significant agree- 
ment among HIV patients between the K-10 and the 
MINI-defined depressive and anxiety disorders, with the 
best screening cut off score of 28 [26] . A receiver operat- 
ing characteristic (ROC) curve analysis indicated that 
the K-10 showed agreeable sensitivity and specificity in 
detecting depression (area under the ROC curve, 0.77), 
generalized anxiety disorder (0.78), and posttraumatic 
stress disorder (PTSD) (0.77), with the best cut off of 28 
[27]. Further, the K10 demonstrated moderate discrimin- 
ating ability in detecting depression and anxiety disor- 
ders in the general population in South Africa; 
evidenced by area under the receiver operating curves of 
0.73 and 0.72 respectively, with a cut off of 16 [27]. We 
examined the K-10 scale using two cut offs (16 and 28), 
as found in validation studies in South Africa [26,27]. 
The internal reliability coefficient for the K-10 in this 
study was alpha = 0.92. 

Alcohol consumption 

The 10-item Alcohol Disorder Identification Test 
(AUDIT) [28] assesses alcohol consumption level (3 
items), symptoms of alcohol dependence (3 items), and 
problems associated with alcohol use (4 items). Heavy 
episodic drinking is defined as the consumption of six 
standard drinks (10 g alcohol) or more on a single occa- 
sion [28]. In South Africa a standard drink has 12 g of 
alcohol. Because the AUDIT is reported to be less sensi- 
tive at identifying risk drinking in women [29], the cut- 
off point for binge drinking among women (4 units) was 
reduced by one unit as compared to men (5 units), as 
recommended by Freeborn et al. [29]. Responses to 
items on the AUDIT are rated on a 4-point Likert scale 
from 0 to 4, for a maximum score of 40 points. Higher 
AUDIT scores indicate more severe levels of risk; scores 
8 indicate a tendency to problematic drinking. The Alco- 
hol Use Disorders Identification Test (AUDIT) was 
developed by the World Health Organization as an ef- 
fective screening instrument for alcohol use problems 
among patients seeking primary care for other medical 
problems in international settings including African 
countries (Kenya and Zimbabwe) [28,30] and has been 
validated in HIV patients in South Africa showing excel- 
lent sensitivity and specificity in detecting MINI-defined 
dependence/abuse (area under the receiver-operating 
characteristic curve, 0.96) [31] and among TB and HIV 
patients in primary care in Zambia demonstrating good 
discriminatory ability in detecting MINI-defined current 
AUDs (AUDIT = 0.98 for women and 0.75 for men) [32]. 
Cronbach alpha for the AUDIT in this sample was 0.92, 



indicating excellent reliability. Hazardous drinking is 
defined as a quantity or pattern of alcohol consumption 
that places patients at risk for adverse health events, 
while harmful drinking is defined as alcohol consump- 
tion that results in adverse events (e.g. physical or psy- 
chological harm) [33]. 

Tobacco use 

Two questions were asked about the use of tobacco pro- 
ducts, namely 1) Do you currently use one or more of 
the following tobacco products (cigarettes, snuff, chew- 
ing tobacco, cigars, etc.)? with a response option of "yes" 
or "no" and 2) In the past month, how often have you 
used one or more of the following tobacco products 
(cigarettes, snuff, chewing tobacco, cigars, etc.)? with the 
response options of once or twice, weekly, almost daily 
and daily. Current tobacco use was defined as having 
used any tobacco in the past month. 

Perceived general health 

In order to ascertain participant's perceived general 
health they were asked,: In general, would you say your 
health is: excellent, very good, good, fair or poor? This 
measure was categorized based on participant response 
(very good = excellent/very good, good, and poor = 
fair/poor). 

TB treatment status, HIV status and antiretroviral 
treatment was assessed by self-report and from medical 
information. Anti TB medication adherence was 
assessed with the question "In your tuberculosis treat- 
ment in the past 3-4 weeks how many percent were you 
taking your anti-tuberculosis medication?" using the Vis- 
ual Analogue Scale. TB medication non-adherence was 
defined as having taken less than 90 percent of their 
anti-tuberculosis medication. Antiretrovitral Therapy 
(ART) adherence was assessed with the question "How 
many percent of your HIV medication did to take in the 
past 4 weeks?" using the Visual Analogue Scale. ART 
non-adherence was defined as having taken less than 90 
percent of ART. 

Data analysis 

Data were analyzed using Statistical Package for the So- 
cial Sciences (SPSS) for Windows software application 
programme version 19.0. Frequencies, means, standard 
deviations, were calculated to describe the sample. Data 
were checked for normality distribution and outliers. 
Interaction between predictor variables was also exam- 
ined and it was found that none of the variables had a 
Variance Inflation Factor (VIF) value above 2.5. Associa- 
tions of psychological distress and harmful alcohol use 
were identified using logistic regression analyses. Follow- 
ing each univariate regression, multivariable regression 
models were constructed. Independent variables from 
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the univariate analyses were entered into the multivari- 
able model if significant at P < 0.05 level. For each 
model, the R 2 is presented to describe the amount of 
variance explained by the multivariable model. Probabil- 
ity below 0.05 was regarded as statistically significant. 

Results 

Sample characteristics and psychological distress 

From the total sample (N = 4935) included in the study 
35 (0.7 %) refused to participate. As a result of the refu- 
sals the final sample comprised 4900. More than half 
(54.5 %) of the participants were men and 45.5 % were 
women, with a mean age of 36.2 years (SD = 11.5) and 
the age range was 18 years to 93 years. Almost four-fifth 
of the participants (78.4 %) were between 18 to 44 years 
old, the majority (72.7 %) was never married, 27.7 % had 
completed secondary education, and 17 % scored high 
on the poverty index. The largest population group of 
the participants was Black African (84.6 %), followed by 
individuals of mixed race (Coloured: derived from Asian, 
European, and Khoisan and other African ancestry) 
(13.1 %) and Indian , Asian or White (2.3 %). 76.6 % of 
the total sample were new TB patients and 23.4 % were 
retreatment TB patients. Of those particpants that tested 
for HIV 59.9 % were HIV positive, 22.1 % of the HIV 
positive patients were on ART. 9.6 % had never tested 
for HIV. One in five patients (20 %) were daily or almost 
daily tobacco users, 23.3 % were hazardous or harmful 
alcohol users (AUDIT 8 or more) and 46.3 % perceived 
their health status as fair or poor. Regarding adherence 
to TB medication, 33.9 % indicated that they had missed 
at least 10 % their medication in the last 3-4 weeks. From 
those who were on antiretro viral treatment, 42.1 % 
reported that they had at least 10 % of their ARVs in the 
last 4 weeks. The overall prevalence of psychological dis- 
tress in this study was 32.9 % (K-10 >28) and 81.1 % (K-10 
>16), respectively (see Table 1). Of those who screened 
positive for psychological distress (anxiety/depression) 
(K-10 >28), 8.3 % were using anti-depression medication 
currently. Those using anti-depression medication were 
not more likely to screen positive for anxiety/depression 
(8.7 % vs. 6.5 %; x 2 = 1-36, P = 0.244). 

Predictors of psychological stress 

In univariate analysis older age, lower formal education, 
poverty, not married, separated, divorced or widowed 
and daily or almost daily tobacco use were associated 
with psychological distress (K-10 >28). In multivariable 
analysis older age (OR = 1.52; 95 % CI = 1.24-1.85), lower 
formal education (OR = 0.77; 95 % CI = 0.65-0.91), pov- 
erty (OR = 1.90; 95 % CI = 1.57-2.31) and not married, 
separated, divorced or widowed (OR = 0.74; 95 % CI = 
0.62-0.87) were associated with psychological distress 
(K-10 >28). Further, in univariate analysis older age, 



lower formal education, poverty, being a retreatment TB 
patient, being HIV positive, partner being HIV positive 
and hazardous or harmful alcohol use were associated 
with psychological distress (K-10 >16). In multivariable 
analysis older age (OR = 1.30; 95 % CI = 1.00-1.69), lower 
formal education (OR = 0.55; 95 % CI = 0.42-0.71), pov- 
erty (OR = 2.02; 95 % CI = 1.50-2.70) and being HIV 
positive (OR = 1.44; 95 % CI = 1.19-1.74) were associated 
with psychological distress (K-10 >16). In the final model 
mental illness co-morbidity (hazardous or harmful alco- 
hol use) and non-adherence to anti-TB medication and/ 
or antiretroviral therapy were not associated with psy- 
chological distress (see Table 2). 

Discussion 

A high overall prevalence of psychological distress 
(32.9 % and 81 % according to the K-10 score >28 and 
K-10 score >16, respectively) was found in this large 
sample of tuberculosis public primary care patients in 
South Africa. Caseness of psychological distress or com- 
mon mental disorder was assessed using two different 
cut-offs (K-10 score >28 and K-10 score >16), as found 
in two different previous validation studies in South Af- 
rica [26,27]. The uncertainty regarding the correct K-10 
cut-off for this study group is a major limitation of this 
study. 

Several studies showed that the K-10 had good psy- 
chometric properties [25,26] and can discriminate be- 
tween cases and non-cases reported in the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-IV) 
[15,34]. The finding of 32.9 % to 81 % (using cut off 
scores of 28 and 16 respectively) the prevalence of 
psychological distress in this study is in line with the 
prevalence rates of depression or common mental dis- 
orders in most other studies with tuberculosis patients 
46 %-80 % in LMICs [10-12,15-18]. The differences in 
prevalence of common mental disorders in the studies 
cited in the literature could be attributable to several 
factors including the population being studied, the 
study periods during the TB treatment course and the 
diagnostic tools used [15]. It is possible that increased 
rates of psychological distress were found in this study 
because the assessment followed within a short time 
(within one month) of the TB diagnosis which might not 
have persisted at a later stage of the disease course or 
upon completion of TB treatment. Andersen et al. [27] 
have suggested that the Kessler scales had significantly 
lower discriminating ability in regard to depression and 
anxiety disorders among the Black African than among 
the combined non-Black African population group in 
South Africa, and they attribute this to differential 
item biased measurement. The Black African popula- 
tion group is usually highly represented among the 
lowest socioeconomic status groups in South Africa and 
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Table 1 Sample characteristics 



Socio-demographics 


Total 




Psychological distress (>28) 


Psychological distress (>16) 




N 


% 


N 


% 


N 


% 


All 


4900 




1614 


32.9 


3970 


81.0 


Gender 


Male 


2631 


54.5 


888 


33.8 


2127 


80.8 


Female 


2194 


45.5 


706 


32.2 


1786 


81.4 


Age 


18-30 


1769 


36.6 


525 


29.7 


1389 


78.5 


31-44 


2078 


41.8 


663 


32.9 


1636 


81.1 


45 or more 


1040 


21.5 


396 


38.1 


886 


85.2 


Marital status 


Never married 


3323 


72.7 


1127 


33.6 


2723 


81.1 


Married/cohabitating 


982 


21.5 


298 


29.8 


785 


78.4 


Sepa rated/d ivorced/widowed 


265 


5.8 


102 


37.1 


235 


85.5 


Never married 


3323 


72.7 


1127 


33.6 


2723 


81.1 


Married/cohabitating 


982 


21.5 


298 


29.8 


785 


78.4 


Sepa rated/d ivorced/widowed 


265 


5.8 


102 


37.1 


78.4 


85.5 


Education 


Grade 7 or less 


1269 


26.3 


487 


38.4 


1091 


86.0 


Grade 8-1 1 


2213 


45.9 


683 


30.9 


1804 


81.5 


Grade 1 2 or more 


1336 


27.7 


418 


31.3 


1000 


74.9 


Poverty index (5-20) 


Low (5) 


1592 


35.0 


422 


26.1 


1238 


76.6 


Medium (6-12) 


2195 


48.2 


757 


34.0 


1782 


80.0 


High (13-20) 


768 


16.9 


334 


43.0 


698 


89.9 


Population group 


Black African 


4078 


84.6 


1402 


34.4 


3322 


81.5 


Coloured 


634 


13.1 


158 




488 


77.0 


ndian/Asian/White or other 


114 


2.3 


35 


31.5 


89 


80.2 


Health variables 


New TB patient 


3650 


76.6 


1219 


32.9 


2971 


80.1 


Retreatment TB patient 


1113 


23.4 


380 


33.7 


944 


83.7 


HIV positive 


2585 


59.9 


874 


33.4 


2175 


83.0 


HIV negative 


1728 


40.1 


555 


31.6 


1370 


77.9 


HIV unknown 


385 


9.6 


143 


37.1 


312 


81.0 


Partner HIV positive 


1192 


27.2 


427 


35.3 


1010 


83.5 


Partner HIV negative or unknown status 


3194 


72.8 


1067 


32.9 


2590 


79.8 


Daily or almost daily tobacco use 


980 


20.0 


363 


37.0 


795 


81.1 


Hazardous or harmful alcohol use 


1120 


23.3 


380 


33.9 


941 


84.0 


Perceived health status 


Excellent/very good 


912 


19.1 


350 


37.7 


746 


80.4 


Good 


1646 


34.6 


388 


23.3 


1244 


74.6 


Fair/poor 


2205 


46.3 


870 


38.9 


1916 


85.6 


On antiretroviral therapy 


974 


22.1 


342 


37.7 


769 


84.9 


Adherence 


Non-adherence to TB treatment 


1138 


33.9 


368 


32.3 


903 


79.3 


Non-adherence to ART 


410 


42.1 


170 


41.5 


341 


83.4 
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Table 2 Association of socioeconomic and clinical characteristics and psychological distress among TB patients in 42 
clinics. South Africa, 2011 





K-10 (28 or more) 




K-10 (16 or more) 






Crude OR 


Adjusted OR 


Crude OR 


Adjusted OR 


Socio-demographics 


(95 % Cl) a 


(95 % Cl) a ' b 


(95 % Cl) a 


(95 % Cl) a ' c 


Age 


18-30 


1.00 


1.00 


1.00 


1.00 


31-44 


1.16 (1.01-1.33)* 


1 .20 (1 .03-1 .40)* 


1.17 (1.00-1.37) 


1.04 (0.86-1.26) 


45 or more 


1.46 (1.24-1.71)*** 


1.52 (1.24-1.85)*** 


1.57 (1.28-1.93)*** 


1.30 (1.00-1.69)* 


Gender 


Female 


1.00 


1.00 


1.00 


1.00 


Male 


1.07 (0.95-1.21) 


1.06 (0.92-1.21) 


0.96(083-1.11) 


0.90 (0.75-1.07) 


Marital status 


Not married 


1.00 


1.00 


1.00 




Married/cohabitating 


0.84 (0.72-0.98)* 


0.74 (0.62-0.87)*** 


0.85 (0.71-1.01) 




Separated/divorced/widowed 


1.17 (0.90-1.51) 


1.05 (0.36-3.91) 


1.37 (0.97-1.93) 




Education 


Grade 7 or less 


1.00 


1.00 


1.00 


1.00 


Grade 8-1 1 


0.72 (0.62-0.83)*** 


0.77 (0.65-0.91)** 


0.72 (0.59-0.87)*** 


0.78 (0.62-0.99)* 


Grade 12 or more 


0.73 (0.62-0.86)*** 


0.85 (0.70-1.02) 


0.49 (0.40-0.59)*** 


0.55 (0.42-0.71)*** 


Poverty 


Low 


1.00 


1.00 


1.00 


1.00 


Medium 


1.46 (1.27-1.68)*** 


1 .39 (1 .20-1 .62)*** 


1.23 (1.05-143)** 


1.07 (0.86-1.33) 


Poverty high 


2.14 (1.78-2.56)*** 


1.90 (1.57-2.31)*** 


2.74 (2.11-3.56)*** 


2.02 (1.50-2.70)*** 


Health characteristics 


New TB patient 


1.00 




1.00 


1.00 


Retreatment TB patient 


1.04 (0.84-1.11) 




1.27 (1.06-1.52)** 


1.19 (0.96-1.48) 


TB/HIV co-infected 


1.09 (0.96-1.24) 




1.39 (1.20-1.62)*** 


1.44 (1.19-1.74)*** 


Partner HIV positive vs. negative or unknown 


1.11 (0.97-1.28) 




1.28 (1.08-1.53)** 


1.14 (0.93-1.41) 


Daily/almost daily tobacco use 


1 .26 (1 .09-1 .45)** 


1 .06 (0.89-1 .25) 


1.01 (0.84-1.21) 




Hazardous or harmful alcohol use 


1.05 (0.91-1.21) 




1.33 (1.11-1.59)** 


1.05 (0.83-1.31) 


Adherence 


Non-ART adherence 


1 .22 (0.94-1 .59) 




1 .84 (0.70-4.80) 




TB non-adherence 


0.92 (0.79-1.07) 




0.90 (0.75-1.07) 





a Using "enter" LR selection of variables. 

b Hosmer and Lemeshow Chi-square 1 2.97, df 8, 0.1 1 3; Cox and Snell R 2 0.02; Nagelkerke R 2 0.03. 
c Hosmer and Lemeshow Chi-square 3.47, df 8, 0.902; Cox and Snell R 2 0.03; Nagelkerke R 2 0.04. 
* P<0.05; ** P<0.01; *** P< 0.001. 



often lack basic necessities as compared to the other 
population groups in South Africa. Consequently, they 
may more likely endorse K-10 items such as "How often 
do you feel that everything is an effort?" [27] In this 
study, however, there were no significant differences 
in psychological distress rates between Black African, 
Indian/ Asian or Whites population groups. Spiess et al. 
[26] also did not find a significant difference in validity of 
the K-10 in detecting depression and anxiety disorders 
among HIV infected South Africans across gender, age, 
education, or ethnicity categories. 

Given the relatively large difference between the levels 
of psychological distress using a cut-off score of 28 



versus 16 on the K-10 in this study, it is important to 
consider which cut-off score is more appropriate for 
use in a clinical setting within the public health sector. 
The authors in this study recommend the use of a 
cut-off score of 16 for use in South Africa, particularly 
within the public sector health clinics in order for 
cost-efficient treatment programmes to be implemented 
on a large scale. 

In multivariable analysis the study found that lower 
formal education and poverty were associated with psy- 
chological distress. Low socioeconomic status has also 
been found in other studies to be associated with com- 
mon mental disorders in TB patients [13-15]. Most 
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studies in developing countries showed an association 
between indicators of poverty and the risk of mental dis- 
orders, the most consistent association being with low 
levels of education [3,35,36]. Many patients in low and 
middle income countries suffer from common mental 
disorders because of the stress caused by poverty 
[3,15,37] and associated factors such as the experience 
of insecurity and hopelessness, rapid social change and 
the risks of violence and physical ill-health may explain 
the greater vulnerability of the poor to common mental 
disorders [34]. Financial empowerment of patients may 
reduce their levels of depression, and improve the com- 
pliance rate to anti-TB medication which could ultim- 
ately result in an improved quality of life [13]. 

Older age in this study was associated with psycho- 
logical stress. This finding is consistent with the findings 
of other studies among TB patients [13,14] but was not 
consistent with findings in general population studies 
[38]. . This increased prevalence of distress in older par- 
ticipants may be due to increased responsibilities such 
as child care, care of other family members, employment 
and economic responsibilities, having to cope with 
chronic illness conditions, including HIV in the older age 
group [13]. Marital status (being married or cohabitating) 
has been found in this study to serve a protective factor 
from psychological stress (K-10 >28) and this finding is 
consistent with the findings of other studies [39,40]. 
Being married or cohabitating provides social support 
thereby reducing the levels of psychological distress [40]. 
In contrast to some studies [11,13] but in agreement 
with other studies [41], we did not find a significant 
association between gender and psychological distress. 

Being TB/HIV co-infected was found in this study to 
be associated with a higher rate of common mental dis- 
orders (using the K-10 cut off of >16) than among non- 
coinfected patients, a finding consistent with other stud- 
ies [15]. Being diagnosed with HIV which is a terminal 
life-long disease associated with high levels of stigma 
may also lead to high rates of mental disorder [42]. Sub- 
stance use (hazardous or harmful alcohol use and 
current tobacco use) in this study was associated with 
psychological distress. This finding is similar to the find- 
ings in other studies which found substance use to be 
associated with depression and psychological distress in 
general patient population groups [43-46]. Daily or al- 
most daily tobacco use was also found in this study to 
be associated with psychological distress a finding simi- 
lar to the findings of other studies [43]. In this study 
there was no association found between TB and HIV 
treatment non-adherence and common mental disorders 
as found in other studies [11,15,20,47]. It is possible that 
the impact of psychological stress on treatment adher- 
ence may take longer to take effect than at the beginning 
of TB treatment. 



Study limitations 

Caution should be taken when interpreting the results of 
this study because of certain limitations. Generalisability 
of our findings is limited to TB and HIV patients on 
treatment in public primary care centres in South Africa. 
Furthermore, measures of anxiety and depression at a 
general population level in South Africa may be needed 
so that the diagnostic accuracy of common mental disor- 
ders among patients with anxiety and depression can be 
compared to those without these disorders. This study 
was a cross-sectional one which implies that no state- 
ment of causality between the variables can be made. A 
further limitation was that most variables were assessed 
by self-report and socially desirable responses may have 
been given. The Kessler 10 scale is not 100 % sensitive 
and specific which may have resulted in misdiagnosis or 
missed cases of common mental disorder. Some areas of 
assessment such as number/severity of symptoms 
reported, illness perceptions [10,13,47] and perceived 
stigma [15] were not included in the study. These factors 
are known to be related to common mental disorder in 
TB patients. 

Conclusion 

The study found high rates of psychological distress 
among tuberculosis patients. Improved training of provi- 
ders in screening for psychological distress, referral and 
psychotropic and/or psychological intervention treat- 
ment plans for adult patients with anxiety, depression or 
mixed common mental health problems are indicated 
[43]. Accurate diagnosis of co-morbid depressive and 
anxiety disorders in patients with chronic medical illness 
is essential in understanding the cause and optimising 
the management of somatic symptom burden [44]. In 
addition, measures to reduce psychological distress 
among patients with TB should include a more compre- 
hensive care approach which should involve sectors out- 
side of health that are responsible for structural 
adjustment programmes which will ultimately improve 
the financial status of this group of patients. Ultimately 
structural adjustments through government economic 
policies to alleviate poverty combined with psychological 
interventions are needed to improve the health out- 
comes of TB patients and those co-infected with HIV. 
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